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(54) Title: MASTIC COMPOSITION AND METHOD OF PREPARING SAME 
(57) Abstract 

A mastic product comprising bitumen, filler and aggregate is prepared by introducing into a mixer aggregate in an unheated and 
undried condition and with a water content controlled to be at least about 3 % by weight by reference to the total mastic composition, adding 
all the required bitumen at elevated temperature while the mixer is in operation, subsequently adding the required filler in an unheated 
condition and continuing mixing operation whilst allowing the mixture to cool, to produce a granular product. The moisture content is 
controlled so as to provide sufficient 'lubrication" for which a minimum input of about 3 % is appropriate, and the maximum water input 
should preferably not exceed about 7 % because of potential problems at the point of use. Water may be added to, or drained from, the 
aggregate before or after it is introduced into the mixer in order to maintain a designed mean water content in the final product of about 
3.5 % and typically a maximum of 4 %. 
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Title: "Mastic Composition and Method of Preparing Same" 

Description of Invention 

This invention relates to a mastic composition of the type comprising a 
mixture of aggregate and filler with bitumen. 

Conventionally, mastic products of this type are made using a process 
which consumes a substantial amount of energy, mainly in the form of heat In 
particular, all the components of the mastic are separately heated to an 
appropriate temperature in order to obtain a flowable product which is then cast 
into blocks which are then allowed to solidify. 

Patent specification WO97/24410 discloses a process which attempts to 
reduce the energy requirement by adopting a two-stage process which leads 
directly to the formation of a granular product rather than solid blocks. The 
two-stage process involves a first stage in which all of the required filler 
material, which may not have been pre-heated, and all of the required aggregate 
material, which will have been pre-heated at least to the extent necessary to dry 
it, is mixed with part of the required bitumen, which has been pre-heated to the 
usual temperature. The first stage of mixing is carried out without the 
application of heat so that the temperature of the partial mixture falls to a value 
substantially lower than that normally used for the conventional mixing 
process. 

In the second stage of the process the remainder of the bitumen is added 
to the partial mixture after the latter has been allowed to cool, the bitumen 
again being added at the conventional temperature and continued mixing is said 
to produce a loosely-bound, easy-crumbling mass which readily produces a 
free-flowing particulate material on attrition. Although the overall composition 
of the product remains within the conventional range, the physical form of the 
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product is granular as a result of the manufacturing process, which also requires 
less energy than the conventional process. 

The present invention provides an improved method of manufacturing 
such a granular mastic of generally conventional composition. 

In accordance with the invention, a mastic product comprising bitumen, 
filler and aggregate is prepared by firstly introducing into a mixer aggregate in 
an unhealed and undried condition and with a water content controlled to be at 
least substantially 3% by weight by reference to the total mastic composition, 
then adding all the required bitumen at elevated temperature while the mixer is 
in operation, subsequently adding the required filler in an unheated condition 
and continuing mixing operation whilst allowing the mixture to cool, to 
produce a granular product. 

The moisture content is controlled so as to provide sufficient 
"lubrication" for which a minimum input typically of 3% is appropriate, 
although some minor variation of this figure can be expected in practice 
between different production batches. Although the upper limit for this 
purpose is not critical, in practice the maximum water input should preferably 
not exceed about 7% of the total composition or 10% of the aggregate weight 
because of potential problems at the point of use. For these reasons, water may 
be added to, or drained from, the aggregate before or after it is introduced into 
the mixer in order to maintain a designed mean water content in the final 
product of about 3.5% and typically a maximum of 4 %. 

Typically, the bitumen will be pre-heated to a temperature in the region 
of 200°C, but it is cooled rapidly as it is mixed with the wetted aggregate, with 
the result that the bitumen tends to coat the aggregate material only partially. 
The subsequently added unheated filler material then tends to adhere to the 
cooled bitumen so as largely to prevent the partially bitumen-coated aggregate 
binding together in a solid mass. 
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The bitumen can contain polymers ranging from plasiomers to 
elastomers. Examples of suitable plastomers include ethyl vinyl acetate (EVA), 
polyethylene (PE), polyethelene (PE), polypropylene (LDPE). Examples of 
suitable elastomers include styrene-butadiene-styrene (SBS), styrene-butadiene 
rubber (SBR), polybutadiene (PBd), styrene-ethylene-butadiene-styrene 
(SEBS). 

The mastic asphalt mixture may contain other additives to alter the 
binder and/or mix rheology. Examples of these modifiers include cellulose 
fibres, inorganic fibres and stearic acid. 

The invention also resides in a mastic product as made by the above 
process. 

The invention will now be described with reference to the following 
Examples. 

Example 1 : a marine mastic 

This Example describes the manufacture of a 100 tonne batch of mastic 
primarily intended for marine applications. However, it is to be understood 
that the process, and the product of the process, is not limited to marine mastic 
products, as will be evident from Examples 4 and 5 below. 

(a) Composition: 

In this Example, the bitumen used is 85/25 grade bitumen, in the 
quantity required to provide between 14 and 16 percent by weight of the final 
mastic product. 

' The aggregate used has a particle size range as set out in the following 
table. 
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Grading percent passing BS Sieve 



Sieve Mesh 



Percent 



6.3 mm 



100 



5.0 mm 



90- 100 



3.35 mm 



70-90 



2.36 mm 



55-75 



1.18mm 



35-55 



600 urn 



15 - 35 



212 \xm 



5- 15 



Typically, the aggregate contains approximately 5 - 10 % by weight 
moisture and is at ambient temperature, typically in the range 5-20 °C, before 
the addition of the bitumen. 

The limestone filler used comprises material having a particle size 
typically of 85 % not greater than 75pm, and is typically at ambient 
temperature, i.e. approximately 5 - 20 °C before addition to the mixer. 

(b) Procedure : 

To produce the mastic product, the pre-wetted aggregate, with a 
controlled moisture content and in an amount corresponding to 65.9 to 70 J 
percent by weight of the mastic product, was charged into an appropriate mixer. 
The bitumen was heated to a temperature in the range 180 - 210 °C and added 
and mixed with the pre-wetted aggregate. The addition of the bitumen took 
place over a period of 5 - 8 seconds, whilst mixing was continued, and during 
this time the temperature of partially-coated aggregate mixture fell to 
approximately 70°C. 

After a further delay of approximately 10 seconds, during which mixing 
was continued, a quantity of the cold limestone filler sufficient to amount to 
between 15 and 19 percent by weight of the final mastic product was added 
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over a period of 5 seconds, during which the temperature of the mixture fell to 

approximately 50 °C. 

The mastic produced by the above process comprises free-flowing 
granules having sizes typically in the range 0.1 mm to 50 mm. The final 
product has a designed moisture content in the range 1 - 4 % which provides 
the necessary lubrication to ensure that it has a free-flowing nature. 

The material may be bagged for storage and transportation to the point 
of use and may be used in the same manner as any other granular mastic 
product. 

To illustrate the importance of controlling the moisture content, the 
following two Examples describe the production of mastic products with too 
low and too high moisture content respectively. 

Example 2 : low moisture content 

The following example relates to the manufacture of a 2 tonne batch, of 
mastic primarily intended for marine applications. The bitumen used is 85/25 
oxidised grade bitumen, in the quantity required to provide between 14 and 16 
percent by weight of the final mastic product. The aggregate used has the same 
particle size range as in Example 1. The limestone filler used comprised 
material having a particle size typically of 85% not greater than 75pm and 
would typically be at ambient temperature i.e. approximately 10°C before 
addition to the mixer. 

The bitumen was heated to a temperature in the range 180 - 210°C and 
added to a quantity of cold wet aggregate in an amount corresponding to 65.9 
to 70.1 percent by weight of the mastic product, the aggregate being previously 
charged into an appropriate mixer. In this Example the aggregate contains 2% 
by weight moisture and is at 10°C before the addition of the bitumen. The 
addition of the bitumen took place over a period of 5 - 8 seconds, whilst mixing 
continued, and during this time the temperature of partially coated aggregate 
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mixture fell to approximately 75°C. After a further delay of approximately 10 
seconds, during which mixing was continued, a quantity of cold limestone filler 
sufficient to amount to between 15-19 percent by weight of the final mastic 
product was added over a period of 5 seconds, during which the temperature of 
the mixture fell to approximately 50°C 

The mastic produced by the above process comprises a partially 
cohesive material containing about 0.5% moisture which is not free-flowing. 
This result is attributed to the moisture content in the aggregate i.e. 2% being 
too low and therefore insufficient to provide the necessary lubrication to impart 
a free-flowing characteristic with insufficient moisture present in the aggregate, 
the mastic produced therefore of a cohesive nature where the bitumen is able to 
bind the mixture together. 

Example 3 : high moisture content 

The above example was repeated, except the moisture content in the 
aggregate was increased to 14%. This resulted in a final mastic which was 
free-flowing and granular in appearance with a moisture content of 8%. This 
higher moisture content, however, would not normally be commercially 
acceptable to the end user because it results in the need for increased energy 
consumption, i.e. extra heat to remove the excess water when heating to 
reconstitute the mastic prior to, for example, sealing a pipeline joint. The 
phenomenon of 'kettle boil over* (excess water rising above the top of the 
container in which the mastic is heated prior to use) attributed to such high 
moisture content is also deemed to be a problem by the user. 

It is therefore necessary to control the moisture content in the final 
product to a range not exceeding 4% with a mean of 3.5% taken from 30 
consecutive individual test results. This is achieved by controlling the 
aggregate moisture content between 5 and 10% prior to charging into the mixer 
to produce the mastic. 
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Whilst Example 1 described above relates to a mastic product intended 
primarily for marine use, the invention is not limited to any specific 
composition of asphalt and is also applicable to mastics for other applications. 

In particular, the composition may be formulated as appropriate for the 
manufacture of a granular mastic for use in roofing, or flooring, or tanking, or 
as a damp-proof course, using suitable grades of bitumen and aggregates 
preferably to conform to relevant British Standards, such as BS 6925: 1988 or 
BS 6577: 1985, as in Examples 4 and 5 following. 

Example 4 : roofing mastic 

The bitumen used is 60/40 grade bitumen, (i.e. having a ring and ball 
softening point between 50 and 70°C and a penetration value between 30 and 
50) in the quantity required to provide between 1 1 and 13.5% by weight of the 
final mastic product. The aggregate used has a particle size range as set out in 
the following table; 



Grading/Composition 

Passing Sieve Mesh and Retained on Sieve Mesh Percent 

600 jam 212 pm 8-32 

212^ 75 jam 8-25 

75 vm ~ 40 - 56 



The bitumen was heated to a temperature in the range 160 - 190°C and 
added to a quantity of cold, wet aggregate with a controlled moisture content in 
an amount corresponding to 66.5 - 69% by weight of a mastic product, the 
aggregate being previously charged into an appropriate mixer. The addition of 
the bitumen took place over a period of 5 - 8 seconds, whilst mixing continued 
and during this time the temperature of partially coated aggregate mixture fell 
to approximately 70°C. After a further 10 seconds, during which mixing was 



BNSDOCID: <WO 9951677A1J_> 



WO 99/51677 



8 



PCT/GB99/00909 



continued, a quantity of cold limestone filler sufficient to amount to about 20% 
by weight of the final mastic product was added over a period of 5 seconds, 
during which the temperature of the mixture fell to approximately 50°C. It 
should be noted that the final product contained 35 - 45% filler, of which about 
half arises from filler inherent in the aggregate and about half was added as 
filler. 



Example 5 : flooring mastic 

Bitumen used is a HI 00/120 grade bitumen, in the quantity required to 
provide between 12 and 18% by weight of the final mastic product. The 
aggregate used has a particle size range as set out in the following table; 



Grading/Composition 

Passing Sieve Mesh and Retained on Sieve Mesh Percent 

2.36mm 0-3 

2,36mm 600 jim 5-25 

600 urn 212 jam 10-30 

212 jim 75 jim 10-30 

75 jim ~ 45 - 55 

Typically the aggregate contains approximately 5 - 10% by weight 
moisture and is at ambient temperature i.e. 5 - 20°C before the addition of the 
bitumen. The limestone filler used comprised material having a particle size 
typically 85% not greater than 75|im and is typically at ambient temperature 
i.e. 5 - 20°C before addition to the mixer. 

The bitumen was heated to a temperature of 190 - 230°C and added to a 
quantity of cold, wet aggregate with a controlled moisture content in an amount 
corresponding to 54 - 68% by weight of the mastic product, the aggregate being 
previously charged into an appropriate mixer. The addition of the bitumen took 
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place over a period of 5 - 8 seconds, whilst mixing continued and during this 
time the temperature of partially coated aggregate mixture fell to approximately 
80°C. After a further 10 seconds, during which mixing was continued, a 
quantity of cold limestone filler sufficient to amount to about 20 - 28% by 
weight of the final mastic product was added over a period of 5 seconds during 
which the temperature of the mix fell to approximately 60°C. In this case also 
about half of the final filler content of about 40 - 56% was derived from 
material inherent in the aggregate. 

The mastic produced in Examples 4 and 5 by the above process 
comprises free-flowing granules having sizes typically in the range 0.1mm- 
50mm. 

The features disclosed in the foregoing description, or the accompanying 
drawing, expressed in their specific forms or in terms of a means for performing the 
disclosed function, or a method or process for attaining the disclosed result, may, 
separately or in any combination of such features, be utilised for realising the 
invention in diverse forms thereof. 
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CLAIMS: 

1. A method of preparing a mastic product comprising bitumen, filler and 
aggregate comprising the steps of introducing into a mixer aggregate in an 
unheated and undried condition and with a water content controlled to be at 
least 3% by weight by reference to the total mastic composition, adding all the 
required bitumen at elevated temperature while the mixer is in operation, 
subsequently adding the required filler in an unheated condition and continuing 
mixing operation whilst allowing the mixture to cool, to produce a granular 
product. 

2. A method according to Claim 1 wherein the moisture content of the 
aggregate added to the mixer does not exceed 10%. 

3. A method according to Claim 2 wherein the moisture content of the 
material added to the mixer is controlled so as to maintain a designed mean 
water content in the final product of about 3.5% and a maximum of 4 %. 

4. A method according to any one of the preceding Claims wherein the 
bitumen has a softening point of 50° C or higher. 

5. A method according to any one of the preceding Claims wherein the 
bitumen has a penetration value of 50 or lower. 

6. A method according to any one of the preceding Claims wherein the 
bitumen is modified by the addition of one or more polymers. 

7. A method according to any one of the preceding Claims wherein the 
mastic composition includes additives to control the rheology of the mixture. 
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8. A mastic composition produced by the method as claimed in any one of 
the preceding Claims. 

9. A method of preparing a mastic product comprising bitumen, filler and 
aggregate substantially as hereinbefore described with reference to Examples 1 5 
4 or 5. 

10. A mastic product produced in accordance with Claim 9. 
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